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[57] ABSTRACT

A sampling device for molten metals with a sample chamber
arranged 1n a paperboard tube has an inflow canal leading
through the paperboard tube, the canal being formed essen-
tially of a heat-resistant inflow tube, such that the outer end
of the inflow tube ends below (inside) the outer circumfer-
ence of the sampling device and 1s closed off by a delayed-
action device. In order to create a sampling device in which
the intrusion of contaminants into the sample chamber is
prevented, especially slag particles, gas occlusion particles
and particles of the paperboard tubes, the delayed-action
device 1s constructed as a mulii-layered cap, whereby

between cap and paperboard tube an intermediate space 1s
formed, which 1s filled with cement.

8 Claims, 2 Drawing Sheets
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1
SAMPLING DEVICE FOR MOLTEN METALS

FIELD OF THE INVENTION

The invention concerns a sampling device for molten
metals with a specimen chamber positioned in a paperboard
tube, and having an inflow canal passing through the paper-
board tube the canal being made essentially of a heat-
resisting intake tube, in which the outer end of the inflow
tube ends below (inside) the outer circumference of the
sampling dcvice and is closed off with a delayed-action
device.

BACKGROUND OF THE INVENTION

An apparatus of this type, in which the inlet in the casing
surface of the paperboard tube opens into the sample cham-
ber, 1s known from DE-PS 30 00 201. A sampling device is
there described in which the sample chamber has a lateral
inlet for molten metals. The inlet opening terminates at the
casing surface of the paperboard tube surrounding the
sample chamber and 1s encased with a covering which forms
a delayed-action device and closes off the inlet opening
during the immersion process of the sampling device into
the molten metal, so that when penetrating the slag layer an
intrusion of contaminating particles into the chamber is
prevented. The delayed-action device is destroyed after
penctrating the slag layer and the inlet opening becomes
accessible. The intrusion of slag during penetration through
the slag layer is of course prevented by such a closure, but
intrusion cannot be prevented through the then opened inlet
of other types of contamination, as for example, gas bubbles
or particles from the side covering intrude into the chamber
and contaminate the sample.

SUMMARY OF THE INVENTION

Proceeding irom this state of the art, it is an object of the
invention to create a sampling device of the above-men-
tioned type, in which the intrusion of contamination is
prevented, particularly from slag particles, gas occlusion
particles and particles of the paperboard tube, into the
sample chamber.

The problem 1s solved according to the invention in that
the delayed-action device i1s constructed as a multi-layered
cap, in which an interspace formed between the cap and the
paperboard tube is filled with cement. By an arrangement of
this type the inlet opening is not only protected against
mechanical damage, since it does not protrude beyond the
paperboard tube—geometry, but it is also ensured that the
cap closing the inflow tube is exposed to the heat load only
on 1ts front end during the immersion into the molten metal.
Further, the contamination particles possibly fastening
themselves to the outer layer of the cap are flushed away
from the inlet opening during the dissolution of this layer
and before the destruction of the inner layer of the cap, so
that these contamination particles cannot invade the sample
chamber after destruction of the cap. The multi-layered cap
1s not only capable of being pre-assembled according to the
individual respective requirements and fixed as one piece at
the outer end of the inflow canal, it also seals off the inlet
canal by means of the cement to such an extent, that a
gas-tight closure 1s formed between the molten metal and the
sample chamber, so that the normal pressure will be main-

tained 1n the inflow canal and in the sample chamber until

the cap 1s destroyed.
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In addition, in order to ensure the gas-tightness, it is
expedient that the cement seal off a gap formed between the
cap and the inflow tube. Furthermore, 1t is advantageous that
the multi-layered cap have a metal cap, onto the outer end
face of which is adhered a delayed action disc of cardboard,
wood or a similar combustible matenal, that a metal foil
borders on the outer surface of the delayed action disc, and
that a metal layer is positioned between the lateral face of the
delayed action disc and the cement. A layered construction
of this type can be made very simply and assures that the
inflow canal is opened only after penetrating the slag layer

and clearing away the contamination particles. Thus, after
penetrating the slag layer, the delayed action disc 1s burned
away, which thereby prevents a rapid destruction of the
metal cap. On the other hand, the delayed action disc is
protected from the heat radiation on the approach of the
sampling device to the molten metal by the metal foil, since
this heat 1s, for the most part, reflected by the metal foil: The
metal foil 1s destroyed on entering the slag layer. Since the
multi-layered cap 1s fastened on the sides with cement,

which 1s poured 1n a wet state between the cap and the paper
board tube, a metal layer protects the delayed action disc
against destruction by means of the moisture escaping from
the cement.

It 1s expedient that the metal layer be made of a metal
casing, which is adjacent to the lateral face of the metal cap
and whose outer edge 1s bent inward and lies against a part
of the metal foil. This type of an arrangement assures a firm
seating of the delayed action disc on the metal cap, during
and after the installation, since it 1s clamped between the
metal cap and the metal casing. The metal casing guarantees
a high stability of the multi-layered cap without constricting
the inlet opening 1in its cross-section in an adverse manner,
since the end of the cap in {front of the metal casing is
essentially uncovered, but this end face is naturally covered
by the essentially thinner metal foil, which is destroyed on
entrance into the slag layer or into the molten metal.

It 1s expedient that within the metal cap is arranged a
second metal cap. The possibility is thereby presented of
using, with equal protective effect, essentially thinner metal
caps with an essentially lesser mass and hence a lower heat
capacity. During the destruction of the first metal cap a gas
filled intermediate space is formed between the two caps
which causes an eddying cifect in the melt striking the
second metal cap, so that contamination possibly encroach-
ing against the second metal cap is swept away. As a result
neither contamination of a solid type nor gas bubbles from
the fluid metal can invade the inflow canal. It is advanta-
geous for flawless sampling that only the end face of the
multi-layered cap be essentially free of cement. On the one
hand, this prevents the melt from entering the inflow canal
laterally through the metal cap, and on the other hand
assures that the end face of the multi-layered cap has no
incombustible materials, which could hinder the resulting
layer-wise destruction of the end face of the cap or which
could penetrate into the sample chamber after opening of the
inflow canal.

Pretferably, the delayed action disc is made of cardboard
and the metal foil of aluminum. These materials assure a
simple manufacturability and a flawless operation of the
multi-layered cap, since after penetration of the sampling
device into the molten metals, especially into molten steel in
a satisfactory manner, both materials are easily destroyed.

BRIEF DESCRIPTION OF THE DRAWINGS

The foregoing summary, as well as the following detailed
description of preferred embodiments of the invention, will
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be better understood when read in conjunction with the
appended drawings. For the purpose of illustrating the
invention, there are shown in the drawings embodiments
which are presently preferred. It should be understood,
however, that the invention is not limited to the precise
arrangements and instrumentalities shown. In the drawings:

F1G. 1 18 a cross-section through the sampling device;

FIG. 2 1s a schematic representation of the inflow canal
with a multi-layered cap;

FIG. 3 1s a schemalic representation of the inflow canal
with two metal caps arranged one over the other; and

FIG. 4 is a schematic representation of a multi-layered cap
in a simplified construction form.

DETAILED DESCRIPTION OF PREFERRED
EMBODIMENTS

One embodiment of the sampling device according o the
invention 1s shown in cross-section in FIG. 1. In a paper-
board tube 1 a sample chamber 2 is concentrically arranged.
An inflow tube 3 projects into the sample chamber 2 and
leads through an opening in the paperboard tube 1 to below
(inside) the outer diameter of the paperboard tube 1. The
inflow tube 3 is closed at its outer end with a multi-layered
cap 4 and fixed in the paperboard tube 1 with a refractory
cement S, whereby the cement 5 ensures a gas-tight seal
between the paperboard tube 1 and the inflow tube 3, as well
as between the inflow tube 3 and the multi-layered cap 4.
The outer face of the multi-layered cap 4 is arranged
approximately in the outer surface of the paperboard tube 1.

FIG. 2 shows the construction of a multi-layered cap, as
suitable for a thermal analysis sampling unit. The multi-
layered cap includes a metal cap 6, for instance of iron,
which has a thickness of about 0.2 mm. This metal cap 6 lies
at least partially against the inflow tube 3, possible gaps
between the intake tube 3 and the metal cap 6 being filled
with cement 3. The inflow tube 3 is made of quartz and has
an inside diameter of about 12 mm. On the top (outside) of
the metal cap 6 is adhesively attached a delayed action disc
7 made of cardboard. This adhesive connection assures a
good contact and a firm scating of the delayed action disc 7
on the metal cap 6. The thickness of the delayed action cap
7, depending on the intended delay, lies between about 0.5
and 3 mm, also depending on the temperature of the melt and
the diameter of the delayed action disc 7.

The delayed action disc 7 is provided on its outer surface
with a closely fitting metal foil 8 for reflecting heat radiation.
The metal foil can preferably be made of aluminum. Over
the metal cap 6 with the delayed action disc 7 and the metal
foil 8 a metal casing 9 is positioned, in such a way that the
lateral wall of the metal casing 9 lies against the lateral wall
of the metal cap 6, and the outer rim 10 of the metal casing
9 is bent inward, so that it lies against the metal foil 8 on its
outer rim and the upper surface of the metal foil is left
essentially uncovered. As a result, the opening of the inflow
tube 3 is not reduced essentially by the metal casing 9. As
a result, the opening of the inflow tube 3 is essentially not
decreased by the metal casing 9.

Just as the metal cap 6, the metal casing 9 is made of iron
with a thickness of about 0.2 mm. In the intermediate space
between the inflow tube 3 and the multi-layered cap as well
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as the paperboard tube cement 5 is positioned, so that
cement 3 and rim 10 form a roughly level surface with the
paperboard tube 1. The metal casing 9 assures by its
positioning a precise isolation of the delayed action disc 7
against moisture on pouring cement 5, so that the delayed
action disc 7 1s not prematurely destroyed during the con-
struction of the sampling device. The multi-layered cap is

prefabricated as such and is 1installed as a whole unit onto the
intake tube 3.

In FIG. 3 is shown a similar sampling device. In contrast
to the arrangement shown in FIG. 2, a second metal cap 11
is positioned directly on the inflow tube 3 inside of the metal
cap 6. The inside diameter of the inflow tube 3 in this
example 1s about 16 mm; also the second metal cap 11 is
made of about 0.2 mm thick iron. Both caps are pressed one
onto the other; there exists a small airspace between the -
facing ends of the metal cap 6 and the second metal cap 11.
On 1mmersion of the sampling device into the melt the
airspace expands, providing an additional delay in the inflow
of the molten metal into the sample chamber 2. As already
described above, it also provides that contamination par-
ticles and gases are swept away prior to the destruction of
the second metal cap 11, so that they cannot enter into the
sample chamber 2.

It has been shown, for example, that the delayed action
period by means of a delayed action disc 7 with a thickness
of 1 mm and a diameter of about 20 mm at a molten metal
temperature between 1560° C. and 1700° C. is about 14
seconds. 'The multi-layered cap represented in FIG. 3 is used
predominantly in sampling for test analyses in which the
molten metals in the sample chamber may possibly contain

slightly volatile elements.

In FIG. 4 is shown a multi-layered cap in which, in
contrast to the arrangement shown in FIG. 2, the metal
casing 9 and the metal foil 8 form a unit, such that the metal
toil & 1s constructed as the cap, whose side wall lies against
the side wall of metal cap 6.

It will be appreciated by those skilled in the art that
changes could be made to the embodiments described above
without departing from the broad inventive concept thereof.
it 1S understood, therefore, that this invention is not limited
to the particular embodiments disclosed, but it is intended to
cover modifications within the spirit and scope of the present
invention as defined by the appended claims.

I claim:
1. A sampling device for molten metals comprising a

sample chamber (2) arranged in a paperboard tube (1) and
having an infiow canal leading through the paperboard tube,
the inflow canal comprising a heat-resisting inflow tube (3),
an outer end of the inflow tube terminating inside an outer
circumference of the sampling device and being closed with
a delayed-action device, the delayed-action device compris-
ing a multi-layered cap (4), and an intermediate space
between cap (4) and paperboard tube (1) being filled with
cement (5), wherein the multi-layered cap (4) comprises a
metal cap (6), on whose outside end face is adhered a
delayed action disc (7) made of combustible material,
wherein a metal foil (8) lies against an outer surface of the
delayed action disc (7), and wherein between a lateral
surface of the delayed action disc (7) and the cement (5) is
positioned a metal layer.
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2. The sampling device according claim 1, wherein the
cement (3) scals any gap formed between the cap (4) and the
inflow tube (3).

3. The sampling device according to claim 1, wherein the
metal layer comprises a metal casing (9) adjacent to a lateral
surface of the metal cap (6), an outer edge (10) of the metal
layer being bent inward and lying against a part of the metal
foil (8).

4. The sampling device according to claim 1, wherein

within the metal cap (6) is arranged a second metal cap (11).
§. The sampling device according to claim 1, wherein

6

only an end surface of the multi-layered cap (4) is essentially
free of cement.

6. The sampling device according to ciaim 1, wherein the
delayed action disc (7) comprises cardboard and the metal
foil (8) comprises aluminum.

7. The sampling device according to claim 1, wherein the
delayed action disk 7 comprises wood.

8. The sampling device according to claim 1, wherein the

1o delayed action disk (7) comprises cardboard.
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